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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
optical modulator, a Mach-Zehnder type optical 
modulator and an optical modulator integrated type 
semiconductor laser, in which an electric field is 
effectively applied on an optical waveguide core layer, 
and the propagation characteristic of a modulated wave 
is not deteriorated. 

SOLUTION: An n-type clad layer 102 is stacked on a 
semi-insulating semiconductor substrate 101, on which 
an optical waveguide layer 103 is formed. The optical 
waveguide layer 103 is composed of clad layers 103b 
and 103c, and an optical waveguide core layer 103a 
interposed between the clad layers 103b and 103c. 
Further, an n-type clad layer 104 is formed on the 
optical waveguide layer 103. In this way, an n-type 
semiconductor whose electric conductivity is 
comparatively high, light absorptivity is comparatively 
low and impurities are hardly diffused, is used as the 
clad layers formed on and under the optical waveguide 

layer 103, further a semi-insulating layer is provided between the n-type clad layers 102 and 
104. 
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§§200£tfU (b) li*fi«MSlOOSffllxT 

[H4] *Bn0>mi0X£tti;:£«%tt«KflBi o 

0Sffll^r«fiR**tfc-e^/\^i>ya3teSEH8i 0(D 
[15] **MO)*3a)38Jfi«lc«*:**ii*BSB»l 1 

. Bsi 2o*ft»si=»or*»(»»«i o 1 tsttizw 

WLfcB<DB*«£**JSBH-e&4o 
[ftWIM] 

1 % 

2 XBftft^- 

3 /wr^waa 

4 fi#S3S 

5 ffifit 

1 0 7«;/Wi>ySftt«8 

11, 101 

12. 13. 1 OO. 110 ft&ffiXBS 

1 4 5MHB 

i 5 

1 6 A**»iS 
i 7 tUA«XB 
18.19 ffiKK 

20a. 20b. 21a. 21b % 

1 0 0 A 3£&fl&flfiii« 
1 0 OB **ftU-— 

ioo r-f vu— *>a >B* 

1 O 2. 10 4 ng^^y KB 

1 O 3 3fc3|;&S&Jl 

103 a *®;«SS=3TB 

103b. 103c. 123b O =j V KB 

10 4a pi^77 KB 

105a. 105b. 125a ^HS 

116a. 116b *$£SI1±3i2li*Ji 

1 2 O U-f-(*S3tfifflEii 

12 3a SftB 

1 2 6 ^$6lit1±*S«:B 

iioo (/ > K-fcf>^£!3m 

1101. 1201 i-In Plffi 

1102. 1104 i - I nP^777KI 



(9) 



&BH 2003-1 77368 



1 1 0 3.1 20 3 i -3fc®&S&Jf 

110 5a. 1 2 0 5 a ( *sff-)-M 

1105b. 1205b {V s ? > K) 



1200 ashs (pin mm*) 

1 2 0 2 n — I n P *? *y ? K 
1204 p-InP^77F 



[Hi ] 



^>K-tf>^S*^tLr»«*tLfc^SESfl*1 10 0(7) 
"WiitSL. (b) (4p i nl*?tLT»«*tifc*« 
1 2 0 0©JlflH&£fl*-*-B 



(a) 



3feg£IBS(y > K— tf >ygjft^) 1100 



l-lnP<T9v K 



1105a 

1104 
1103 
1102 



1105b 



1101 



(b) 



^gaijS(pinaife^) 1200 



1205a 




1205b 



1201 



(10) 



45118 2 003-1 77368 



[0 2] 



[05] 



ftfefflKfrfr loo 



nS^77 KB 104 

f KHS 103c 
5t*affi3T» 103a 
KS 103b 

nS^77 KB 102 



ft A Ml 105a 




103 

ftssa io5b 



1 



I 





jfettfflgng no 



*fett&¥2M*9 116b 




101 



[06] 



U-+f-ttg#tejjgH8 120 




^*fc«tt¥*tt» 126 



(11) 



$$^2 003-1 77368 



[i3] 



i£& 3 0 O^-TEI 
(a) »»aatSjtettttgiBg 2oo 




(b) #^ft3»(aMrgta)5fc<3fflgia& 300 




* 



(12) 



2003-1 77368 



[E!4] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

• 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

■ 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




SKEWED/SLANTED IMAGES 



COLOR OR BLACK AND WHITE PHOTOGRAPHS 



